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ABSTRACT  A new differential test for series of positive terms is proved. Let f(x) be 
a positive continuous function corresponded to a series of positive terms 
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The rest may make the limit form, and is universal and complete. 
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The convergence or divergence for a series of positive terms is elementary in 
calculus, and has been many tests. Besides the basic comparison test, there are the 
D Alembert ratio rest, the integral test [1], the Cauchy root test, the Raabe test, the 
Kummer test, the Abel-Dini test, etc [2,3]. But, the applicable regions of these tests 
are not usually the same, and are generally finite. Using a similar method with the 
integral test, we propose a new differential test for series of positive terms, and 
discuss some examples. 
The differential test. Let 
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series converges; if 1fgx the series diverges. 
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In calculus the differentiation is simple, and can apply to various composite 
functions of any elementary functions, therefore, the test is also very simple, and the 
applicable region is wide. Moreover, a calculating result for any series must be 
)0(1fgx or 1fgx , so the rest should be universal and complete. 
If f is a discrete function na , the difference is substituted for differentiation 
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, i.e., the Raabe test. 
In many cases, the test may make the limit form, i.e., fgx c as x . Then the 
series converges if c>1 and diverges if c<1. Therefore, it may combine the 
L ¯ Hopit a ¡ s¯ rul 
Example 1. The series 
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converges if ab<1, and diverges if ab 1. 
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fgx=1+p, the series converges for p>0, and diverges for p 0. 
Further, the differentiation test may be applied to test for the general series of 
functional terms, and test for the infinite integral whose limits of integral from 
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positive to infinite. The convergence or divergence of the integral is determined by the 
differential of the integrand. 
Example 5. The integral 
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qxpxfgx . Using the L ¯ Hopit a ¡¯s ru, fgx c=p for p>q or c=q for p<q, so 
max (p,q)>1, the infinite integral converges.  
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